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General Considerations. All manipulations were carried out using standard Schlenk or glovebox techniques under an atmosphere of dinitrogen. Solvents were degassed and dried by sparging with Ar gas and passage through an activated alumina column. Deuterated solvents were purchased from Cambridge Isotopes Laboratories, Inc. and were degassed and stored over activated 3 Å molecular sieves prior to use. Reagents were purchased from commercial vendors and used without further purification unless otherwise noted. [ 29 Si, and 31 P NMR spectra were collected at room temperature, unless otherwise noted, on Varian Mercury 300 MHz, Bruker Avance 400 MHz, and Varian Inova 500 MHz NMR spectrometers. 195 Pt resonances were detected indirectly by a 1 H/ 195 Pt 2D HMBC experiment at room temperature on a Varian 400 MHz spectrometer with a broadband auto-tune OneProbe. Due to the lower resolution of these 2D spectra, the one-bond Pt-P coupling constants obtained from the corresponding 31 P spectra should be considered more accurate.
1 H and 13 C spectra were referenced to residual solvent resonances. 19 F spectra were referenced to external C 6 F 6 (δ = -164.9 ppm). 29 Si spectra were referenced to external tetramethylsilane (δ = 0 ppm).
31 P spectra were referenced to external 85% phosphoric acid (δ = 0 ppm).
195 Pt spectra were referenced by using the "setref" protocol in Varian's VnmrJ software, which derives the chemical shifts from known frequency ratios of the 195 Pt standard (1.2M Na 2 PtCl 6 in D2O at 0 ppm) to the lock signal of the deuterated solvent. 4, 5 IR Spectroscopy. IR measurements were obtained from KBr pellets using a Bio-Rad Excalibur FTS 3000 spectrometer with Varian Resolutions Pro software.
X-ray Crystallography. X-ray diffraction studies were carried out at the MIT Department of Chemistry X-ray Diffraction Facility on a Bruker three-circle Platform diffractometer coupled to a Bruker-AXS Smart Apex CCD detector. Data was collected at 100K using Mo Kα radiation (λ = 0.71073 Å). Structures were solved by direct or Patterson methods using SHELXS and refined against F 2 on all data by full-matrix least squares with SHELXL-97. 6 All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were placed at geometrically calculated positions and refined using a riding model, with the exception of the hydrides bound to Pt in 3 and 9 and the para hydrogen of the toluene in 6. The hydrogen atoms of note in 9 and 6 were located in the difference Fourier synthesis and refined semi-freely, while the hydride in 3 was constrained to a Pt-H distance equivalent to that of 9. The isotropic displacement parameters of all hydrogen atoms were fixed at 1.2 (1.5 for methyl groups) times the Ueq of the atoms to which they are bonded. All ligand isopropyl hydrogen atoms for 10 could be located in the difference map and were consistent with the calculated position used in the final refinement. All structures contained disorder in either the solvent molecules or the -CF 3 groups of the BAr 775 mmol) were placed in a resealable Schlenk tube with THF (20 mL) and triethylamine (1.5 mL). The tube was sealed and heated to 70 °C for 1.5 h, resulting in a yellow solution with bright yellow precipitate. This mixture was poured under air into a 250 mL separatory funnel with dichloromethane (75 mL). The combined organic fraction was then washed with water (150 mL), sodium bicarbonate (saturated aq. solution, 2 x 150 mL), and water (150 mL). The cloudy yellow organic fraction was dried over anhydrous magnesium sulfate, filtered through Celite, and evaporated to dryness by rotary evaporation. Diethyl ether (50 mL) was added with stirring, and a bright yellow powder was collected on a sintered glass frit and washed with several portions of diethyl ether to yield spectroscopically pure [SiP 4 } (15 mg, 9 µmol) was dissolved in CD 2 Cl 2 containing 5 equiv pyridine (3.5 mg, 45 µmol), resulting in a colorless solution. Colorless crystals suitable for X-ray diffraction were grown by diffusion of pentane vapors into a CH 2 Cl 2 solution. The room temperature solution spectra were consistent with a three-fold symmetric species, suggesting a rapid equilibrium between the square-planar pyridine adduct seen in the solid-state structure and the trigonal pyramidal, four-coordinate starting material; dilution of the sample results in gradual recovery of the starting material's color. 1 
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2.3061(13) Pt(1)-P (2) 2.2947(13) Pt (1) (1) 84.83(4) Figure S4 . Solid-state structure of 4. Thermal ellipsoids drawn at 50% probability. Hydrogen atoms, solvent molecules, and BAr Figure S11. Solid-state structure of 9. Thermal ellipsoids drawn at 50% probability. Hydrogen atoms and solvent molecules omitted for clarity. Figure S16a. 1 H NMR spectrum of 11 in CD 2 Cl 2 at room temperature. The resonance for free H 2 is not observed due to its exchange with the bound H 2 (broad peak at -1.09 ppm).
S29
Figure S16b.
1 H NMR spectrum of 11 in CD 2 Cl 2 at room temperature. 
